Details of the methods for harvesting the cells and for preparing the cellfree extracts are described by Wilson and Knight.4 Several methods for making the enzyme preparations were tested, including grinding in a Booth-Green mill, with glass beads and with alumina, but none was as satisfactory as breaking in a Raytheon 10 Kc sonic oscillator.
Investigating the terminal carbohydrate metabolism of Azotobacter vinelandii 0, Stone and Wilson" 2 demonstrated by manometric and isotopic methods that the tricarboxylic acid (TCA) cycle is a primary path of oxidation. Karlsson and Barker3 concluded from the results of simultaneous adaptation and isotopic dilution experiments with whole cells of A. agile 4.4 that acetate is not oxidized by any of the conventional metabolic pathways. As two organisms so closely related would not be expected to possess completely different terminal oxidative mechanisms, the oxidation of intermediates of the TCA cycle by A. agile has been reiuvestigated using cell-free extracts as well as whole cells.
Methods.-Azotobacter agile 4.4 was grown on Burk's nitrogen-free mineral salts medium with 2% sucrose as the source of carbon. The cultures were grown in 500-ml. Erlenmeyer flasks containing 100 ml. of medium that had been inoculated with 5% of an active 24-hr. culture and incubated for 15 hrs. at 30°C. on a rotary shaker; both the quantity of inoculum and the incubation time were selected to give a large yield of young cells with a high protein content-about 12 (1 uM.) , the net oxygen uptake in an hour corrected for oxidation of succinate alone is 5-6 times the uptake of acetate alone. As can be -seen from figure 3, this "sparking" of acetate still continues at a rapid rate after the oxidation of the individual substrates has leveled off. Discussion.-Two terminal oxidative cycles are generally postulated for bacteria, the dicarboxylic and the tricarboxylic,8 although the data of Karlsson and Barker with whole cells of Azotobacter.agile suggest that neither of these functions in this organism. The chief difference between the di-and tricarboxylic acid cycles is in the mechanism for formation of succinate: whether directly from two molecules of acetate or via citrate. One reason for rejecting the operation of the TCA cycle in A. agik has been the apparent inability of cells which immediately oxidize acetate to oxidize other members of the cycle without a period of adaptation (principle of simultaneous adaptation). However, this particular objection need no longer be considered a serious handicap since such cells do possess the necessary enzyme systems, i.e., cell-free preparations readily oxidize the intermediates.
Further evidence supporting the existence of the TCA cycle in A. agile is the similarity of coenzyme and metal requirements for the oxidation of acetate, citrate, and a-ketoglutarate by extracts of these cells and these requirements in preparations from animal, yeast, and other bacterial species.
Finally, the "sparking" of acetate oxidation by succinate is strong evidence for the participation of a TCA cycle. It is at present accepted that the action of an enzyme requires as a first step the temporary combination of the substrate with a specific site on the enzyme, and that competitive inhibitors act by reversibly substituting for the substrate in combination with the specific site. If then, a specific competitive inhibitor or a suitable substrate of an enzyme is coupled to the surface of an inert solid, it may be expected that the enzyme will be reversibly bound to the solid through combination with the attached group, while enzymes with different specificities or other proteins will not be bound. The enzyme could later be released by a change in the medium to conditions unfavorable for combination, as, for example, change in pH or salt concentration. Alternatively, by the use of a solution of a competitive inhibitor (not necessarily the same as that coupled on the adsorbent) the enzyme will, according to the principle of mass action, be returned into solution by an additional specific process. Thus the isolation of the enzyme would depend directly on its catalytic specificity rather than, as in conventional procedures, its properties as a protein.
Mushroom tyrosinase was chosen for an experimental investigation because-of convenience and the simplicity of the associated chemical proced-
